In both sexes, a decrease in excess of 25% was evident in the overall age-standardized cerebrovascular disease mortality. However, rates were roughly stable in males up to age 50 and in females up to age 45, and slightly but consistently increasing in the younger age groups (under 40), mostly in females. The largest downward trends were for both sexes in the 55 to 74 age groups, and the declines were more marked in females, averaging 3% per year. Since death certification is most reliable in the younger age groups and it is difficult to imagine any modification of risk factors which should affect mortality in later middle age but not in younger age groups, there is no obvious and simple interpretation of this pattern of trends. A comparison with similar trends in ischemic heart disease and other causes of death suggests that the decline hi overall cerebrovascular disease mortality might be partially or largely artefactual, though a between-sexes comparison indicates that at least part of the decrease registered in females may well be real. The extent of the decline, however, has been almost certainly more limited in Italy than in most other Western countries. Only in the younger age group (30-34) did rates show a larger increase hi females, which might be related to increased prevalence of cigarette smoking, or the use of oral contraceptives.
appears to be no unequivocal explanation for the large changes observed in registered incidence and mortality.
Further trends in death certification rates from cerebrovascular disease have been largely heterogeneous in various other countries, with a general tendency towards increases in nations with originally low rates (such as Belgium, Portugal or Greece), at least as far as all-age rates are concerned. 8 It is therefore of interest to analyse recent trends in mortality from cerebrovascular disease in Italy, since relatively little data have been, to our knowledge, published, and also in consideration of the differences in rates and recent trends in mortality from ischemic heart disease in Italy compared with other western countries. 10 In the present study, we analyzed age-specific and by guest on May 22, 2017 http://stroke.ahajournals.org/ Downloaded from age-standardized death certification rates from all cerebrovascular diseases and various diagnostic subcategories in Italy over the period 1955-78, using official death certification data published by the Central Institute of Statistics.
Materials and Methods
Death certification numbers by cause, stratified for sex and age in five-year groups have been published annually from 1955 onwards by the Central Institute of Statistics (ISTAT)" according to the Standard International Classification of Diseases (ICD), the Seventh Revision being used from 1955 to 1967, and the Eighth Revision from 1968 to 1978. These official publications are derived from extracts of primary death records which include the following items of information: year of death, sex, province of death, age, province of residence, underlying and (whenever indicated) associated cause of death. Only underlying cause of death is considered in the final publications.
There have been substantial differences between the two Revisions in the classification of cerebrovascular disease. To render the data, as far as possible, comparable, the following grouping has been adopted: all cerebrovascular disease, 7th ICD 330-334, 8th ICD  430-438; subarachnoid hemorrhage: 7th ICD 330, 8th  ICD 430; cerebral hemorrhage, 7th ICD 331, 8th ICD   431; cerebral thrombosis or embolism, 7th ICD 332,  8th ICD 433-^434; spasm of cerebral arteries or transient cerebral ischemia, 7th ICD 333, 8th ICD 435;  others and unspecified cerebrovascular accidents, 7th  ICD 334, 8th ICD 432, 436^38. Estimates of the resident population have been published by the Department of Demography of the University of Rome for the period 12 and officially by the Central Institute of Statistics from 1972 onwards. 13 These estimates are based on decennial Censuses (1951, 1961, 1971) , corrected for Census undercount, and on the official number of births, deaths, immigrations and emigrations per year (immigrations and emigrations averaged over ten-year periods for each age group). We checked these estimates with other (unpublished) estimates commonly used for sociological studies by the Institute of Statistics of the Catholic University of Milan, and with simple linear interpolations from decennial Censuses (corrected for census undercount): no differences of material importance were evident between these various estimates.
On the basis of these data, age-specific death certification rates from all cerebrovascular diseases and the five diagnostic subcategories listed above were computed for the two sexes and the ten five-year age ranges 30-34, 35-39, 40-44, 45-49 etc. up to 75-79 and 80 or over. Age-standardized mortality rates for the popu- lation at all ages and truncated 35-64 years were derived by the direct method, using the 1971 Census population (corrected for census undercount, and subdivided into 17 five-year age groups 0-4, 5-9 etc. up > 80) as standard. In order to reduce random variability and the excess of numbers in each table, rates presented in the tables are weighted means of six calendar quadriennia (1955-58; 1959-62; etc., up to 1975-78) .
Results
Age-specific (for each five year age group 30-34, 35-39 up to 75-79 and 80 or over), overall age-standardized and truncated 35-64 death certification rates from all cerebrovascular disease in Italy for the six calendar quadriennia over the period 1955-78 are reported in tables 1 (males) and 2 (females). In males, mortality rates slightly increased up to age 44, were roughly stable (averaging -0.3% per year) in the 45-49 age group (and up to age 59 during the 1970's), and decreased at all subsequent ages, most markedly in the 60 to 74 age groups. Trends in age-standardized rates over the calendar period considered were roughly linear producing an overall decline of about 25% at all ages, and over 28% in the truncated 35-64 rate ( fig. 1) .
The pattern of trends is similar for females, though consistent downward trends were already evident in early middle age (45-49) ( fig. 2 ) and the overall decrease was larger (over 40% in the 35-64 truncated rate). Certified mortality from stroke was lower in 
FIGURE 2 Trends in age-specific (<50 years) death certification rates from all cerebrovascular disease. Italy, 1955-78.
females in all age groups: however, overall age-standardized death certification rates were apparently higher in females. This discrepancy, which was even larger in the overall crude rates (being in 1975-78 128.87/100,000 males and 145.13/100,000 females) was obviously due to the larger number of older females, with consequent greater weight of older age groups in the age-standardization. For any comparison (between sexes), therefore, age-specific or truncated rates are more appropriate. Inspection of single calendar year rates suggest that no major bias in trends should have been introduced by changes between the Seventh and the Eighth Revision of the ICD: truncated 35-64 rates, for instance, were 72.20 in 1967, 72.22 in 1968 and 69.41 in 1969 for males, and 51.58, 50.99 and 47.82 for females respectively. This is true for all cerebrovascular diseases as well as for the five subcategories presented in table 3 (for males) and 4 (for females).* Examination of data in tables 3 and 4, however, shows large inconsistencies in trends registered in various diagnostic subcategories, with increases in certified mortality from subarachnoid hemorrhage, large decreases in cerebral hemorrhage, thrombosis or embolism and, curiously, substantial increases in other and unspecified cerebrovascular accidents. This pattern of trends appears to be most likely attributable to gradual changes in death certification of cerebrovascular disease, independently from the Revisions of the ICD, rather than to real changes in disease occurrence and mortality.
•Computer printouts with age-specific rates for each sex, calendar year and diagnostic subcategory are available on request. 
Discussion
The present analysis of trends in cerebrovascular death certification rates in Italy from 1955 to 1978 shows substantial declines in certified mortality in later middle age and older age. Consequently, the overall decline in all-age standardized rates was over 25% in both sexes. This pattern is therefore similar to those reported from several Western European countries.
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North America'" 5 and Australia, 6 though the extent of the downward trend has been relatively limited in Italy compared, for instance, with the United States (at least during the late 1960's and 1970's, when the decline in the U.S.A. has become more pronounced.) 5 The major discrepancy between the present Italian data and those from other countries, where large declines in incidence and mortality from stroke have been reported, is given by the trends in young and early middle age. Certified mortality from stroke in Italy, in fact, was roughly constant in males up to age 50 and in females up to age 45, and moderate but consistent increases have been registered in both sexes at younger ages. It is known that death certification is more accurate at younger ages and becomes progressively less reliable in the older age groups. The pattern of trends for stroke mortality in Italy is in fact exactly the opposite to that observed for several cancers, showing constant rates of younger ages, but larger increases in older age groups. One of the best examples of this pattern of trends is given by brain neoplasms (table  5); 14 the logical interpretation of those trends is that they are largely or totally artefactual, essentially accounted for by improvements in diagnostic accuracy, rather than by actual increases in occurrence and mortality for these neoplasms."
We are not suggesting that the decreased mortality from stroke can be materially influenced by improved certification of brain neoplasms, since the latter may explain only a small proportion of the observed decline. It is possible, however, that generalized improvements in certification of several causes of death (i.e., sudden deaths previously attributed to stroke without accurate diagnostic confirmation) may partially or largely explain the apparent decline in mortality from stroke in older ages.
Alternatively, the observed pattern of trends may be explained through better control of risk factors (mostly hypertension) in later middle age than in younger age. However, inspection of similar age-specific trends in mortality from acute myocardial infarction and other ischemic heart diseases from 1968 to 1978 offers little support to this hypothesis, since mortality was roughly constant in younger males, but largely increasing in later middle age (50-59); in females, though generalized declines in ischemic heart disease mortality were registered, the downward trends were particularly moderate in middle age (table 6) . There is only partial qualitative and quantitative overlapping in the risk factors for cardiovascular and cerebrovascular disease. Nonetheless, the largely heterogeneous pattern of agespecific trends for these two groups of diseases sheds further doubts on the real consistency of the registered declines in stroke mortality in later middle age. Furthermore, when trends in age-specific all-cause death rates are considered, declines have been observed during the 1970's in both sexes and all age groups with the only exception being males aged 50-54, whose total mortality rate increased from 856 to 887/100,000. Consideration of the differences between male and female trends and its comparison with trends in ischemic heart disease mortality in the two sexes, however, may well suggest that at least part of the large declines registered in female cerebrovascular disease mortality may be real. Only in the younger age group (30-34) was a larger increase in cerebrovascular disease mortality observed in females than in males: it is natural to speculate on the potential role of oral contraceptives' 7 introduced in Italy in the late 1960's, but in addition the prevalence of cigarette smoking has greatly increased among young women in the last two decades. 18 In conclusion, though the interpretation of trends in cerebrovascular disease is far from being obvious or simple, it appears that the actual decline in mortality is more limited in Italy than in other Western countries. Further, the analysis of trends in age specific rates for the two sexes, mostly in the younger age groups, though based on relatively limited numbers of deaths, may give interesting indications for the interpretation of general trends and the role of various etiologic factors. In each sex about 50 deaths per year in the 30-34 age group and 100 in the 35-39 age group have been registered over more recent years . For the subsequent 40-44 and 45-49 age groups, the numbers of registered deaths were about 300 males and 200 females and 500 males and 350 females respectively.
It is more difficult, and perhaps impossible, to draw any inference on specific diagnostic subcategories of cerebrovascular disease from national death certification alone. For instance, the increases for subarachnoid hemorrhage (which were of similar magnitude in both sexes and various age groups) may be a result of better diagnostic accuracy in recent as compared to earlier years; it is difficult to explain on these grounds the similar increase in "other and unspecified" cerebrovascular diseases. Similar difficulties, nonetheless, may apply (though somewhat to a lesser extent) to incidence data on selected populations as well. 
